Identification of mouse mutant cells exhibiting the plastic mutant phenotype.
The initial processes involved in radiation carcinogenesis have not been clearly elucidated. We isolated mouse mutant cells exhibiting plasticity in their mutation phenotypes. These mutant cells were originally isolated from an irradiated cell population as 6-thioguanine resistant (6TGR) mutants that were deficient in hypoxanthine phosphoribosyl transferase (Hprt, E.C.2.4.2.8) activity at the frequency of approximately 6.2 x 10(-5). Approximately 10% of 6TGR cells showed plasticity in their mutant phenotypes and reverted to HAT-resistant (HATR), which is Hprt-proficient, wild type phenotype. Eventually we identified the plastic mutants in the un-irradiated wild type cell population as well and found that ionizing irradiation enhanced the frequency of the plastic mutation approximately 24 times. Treatment with 5-aza-cytidine did not affect the plasticity of mutant phenotypes identified in this study, suggesting that DNA methylation was not involved in the plastic changes of the mutant phenotypes. The plastic mutant phenotype identified in our study is a new type of genomic instability induced by ionizing irradiation, and it is likely to be involved in one of the primary changes that occur in the process of radiation carcinogenesis, and may explain one element of carcinogenesis, which is composed of multi-stages.